SUMMARY -Palmaris longus is a very variable muscle in the human body, but it is often used as an applicable tendon graft. We report on diff erences between one pair of identical twins regarding the existence of the palmaris longus, which were detected accidentally during examination of the presence/ absence of this muscle in Caucasian population. In one of the twins, the palmaris longus was present at both forearms, while the other twin was lacking this muscle at both forearms. On search of the available literature, we found no articles about distinctions in the presence or absence of the palmaris longus in twins.
Introduction
Palmaris longus (PL) is a thin muscle which originates from the medial epicondyle by a short belly, located superfi cially in the middle of the anterior aspect of the forearm. Th e long tendon crosses the fl exor retinaculum and becomes incorporated into palmar aponeurosis 1, 2 . Th e median nerve innervates the PL and the muscle performs weak fl exion in the wrist. Th e PL is variable in number and form 1 . During examination of the PL existence in 300 Caucasian subjects, we found diff erences in the presence/absence of the PL in one pair of twins (two girls). To the best of our knowledge, distinctions in the existence of this muscle in twins have not been described in the literature.
Case Report
Th is study was approved by the Independent Ethics Committee of the Faculty of Medicine in Novi Sad. In our sample that included 300 subjects of Caucasian population, the existence of the PL tendon was established on both forearms using several clinical tests. A standard test (Schaeff er's test) was fi rst used in the detection of the PL tendon. In cases where visualization or palpation was not clear, two other tests were performed to verify its absence. We used the following tests:
• standard test: the subject opposes the thumb to the little fi nger and fl exes the wrist 3 ; • Th ompson's test: the subject makes a fi st, then fl exes the wrist while the thumb is opposed and fl exed over the fi ngers 4 ; and • Pushpakumar's 'two-fi nger sign' method: the subject completely extends the index and middle fi ngers, the wrist and other fi ngers being in fl exed position, and the thumb is completely opposed and fl exed 5 . In the total sample, we had one pair of identical twins. Th ese were girls aged 19. Both twins were righthanded. Examining the existence of the PL muscle in both twins, we found diametric diff erences. In one of the twins, the PL was present bilaterally (Fig. 1) , whereas the other twin was bilaterally without this muscle (Fig. 2) .
Th e diff erences in the presence/absence of the PL muscle in these twins were well detected by the standard test. Th e twins had full mobility of hand joints and no previous injury, disease or abnormality of upper limbs.
Discussion
Th e palmaris longus is very often completely absent 1 . Phylogenetically, this muscle is a degenerate fl exor of the metacarpophalangeal joint 2 . Th e frequency of PL absence in hand surgery textbooks is approximately 15% 6, 7 . Moreover, the percentage of its absence varies among diff erent ethnic groups, from 0.6% in the Korean population to 63.9% in the Turkish population 8, 9 . Diff erent anatomic anomalies could be in correlation with PL absence 10, 11 . Th is muscle has a great importance in transplantation because of its little functional use in the hand. Surgeons point out that the PL tendon graft is the best option in tendon reconstruction, in particular for replacement of the superfi cial and deep fl exors of the fi ngers and the fl exor pollicis longus tendon. Th e presence of the tendon of this muscle in the wrist determines the localization of the median nerve in surgical procedures.
Th e absence of the PL muscle is strictly a hereditary characteristic. Th e PL muscle is an inherited autosomal dominant trait. Th e absence of the PL muscle is probably connected with a single dominant
Fig. 1. Palmaris longus present in one of the twins: right forearm (A) and left forearm (B).

Fig. 2. Palmaris longus absent in the other of the twins: right forearm (A) and left forearm (B).
gene (which shows incomplete penetration and variable expressivity), and/or absence is due to the eff ects of mutations 12 . Th ompson et al. 4 found that the inheritance of the PL is of similar nature as the inheritance of polydactyly. Parents with unilateral absence may have children with a lack of the muscle in one or both arms, whereas parents with the bilateral lack of the muscle can have children with a lack of the muscle in one hand.
It is presumed that identical twins share the same genome and have the same hereditary endowments in all circumstances. Hall 13 claims that the mechanism in separation of blastomeres, which leads to identical twinning, could be some genetic changes that distinguish one cell from another. 'Identical' twinning is caused by the non-identity of the early blastomeres, concludes the same author. According to this rule, each member of a pair of monozygotic twins can develop very diff erently from the other twin. Th ese 'discordant identical twins' are contrary to assertion that each of the identical twins will have the same development.
Congenital muscle absence of the anterior compartment of the legs in a sister of identical twins has been reported and it was the fi rst one in the literature 14 . During surgery, it was revealed that the muscles of the anterior compartment of the leg were completely replaced by fat tissue, but the deep peroneal nerve was ordinary.
Stevens et al. 15 have described Poland's syndrome in one of the identical female twins, whereas the other twin was normal (this syndrome is manifested by the absence of the pectoralis major muscle with symbrachydactyly of the right upper extremity). Th ese authors claim that their twin case provides strong evidence that the condition is not determined by gene transmission.
Th e case described herewith is very rare and presents the fi rst-described distinction in the presence or absence of the PL in twins. It is known that variations often occur in one of the paired organs, muscles of the body, but not in the other, and this suggests that a genetic trait may not necessarily be bilateral 16 . A genetic trait is probably determined by the interaction of an individual's genes and developmental environment in the uterus. We believe that this rule, which refers to individuals, also applies to diff erences between identical twins and our case of the absent PL in one identical twin confi rms it.
